In vitro reconstruction of a three-dimensional middle ear mucosal organ and its in vivo transplantation.
These experimental findings suggest the feasibility of artificial middle ear mucosa grafting as an effective treatment for achieving mucosal regeneration after middle ear surgery. Postoperative mucosal regeneration of tympanic cavity and mastoid cavity is of great importance after middle ear surgery. We reconstructed in vitro a three-dimensional middle ear mucosal organ, and assessed its feasibility for regenerative medicine of middle ear-related diseases. Epithelial cells and fibroblasts were isolated from the middle ear mucosa of rats and propagated by subculturing. An artificial middle ear mucosal organ was reconstructed by overlaying the middle ear epithelial cells on three-dimensional lattices of a collagen gel that had been repopulated with the fibroblasts. In addition, the artificial organ was implanted in the middle ear cavity of rats. The artificial middle ear mucosa consisted of the single layer of epithelial cells, the basal membrane, and the underlying connective tissue. Electron microscopy revealed the presence of tight junctions and adherence junctions on the apical side, and adhesion complexes made of desmosomes. The reconstituted mucosa expressed genes of mucin, strongly suggesting that the artificial middle ear mucosa was capable of secreting mucus proteins. The DiI-labeled artificial middle ear mucosa implanted into the middle ear cavity was well engrafted and associated with host tissues.